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WHAT IS CLAIMED IS: 

rV A system of interactive evaluation of a 
geometric mod^l comprising: 

a computer system, wherein said computer 
system includes\a memory, a processor, a user input 
device and a dispJ>ay device; > 

a computer generated geometric model stored 
in the memory of saia computer system; and 

a haptic \ interface operatively in 
communication with said computer system, wherein said 
haptic interface includes a haptic device for 
transmitting information \ between a user and the 
geometric model and whereiX a haptic device position 
and orientation are acquired\with respect to a surface 
of the geometric model, and mapped into a geometric 
model coordinate reference system, a closest point 
position and orientation on >the surface of the 
geometric model to the haptic \device position is 
determined, a surface p_ r ppo^y at\ the closest point 
position and orientation is extracted, and a stick-to- 
s.urface ^ force -and a property-feedback force are 
determined and applied to said hapVic device to 
constrain a hand of a user to a suVface of the 
geometric model. 



A system as set forth in\ claim 1 
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including k virtual reality display mechanism 
operatively Ln communication with said computer system 
and said hantic interface, so the user can see the 
geometric modtel in a virtual environment. 

3. a\ system as set forth in claim 1 wherein 
said haptic interface tactilely conveys a surface 
property of the geometric model to a user through said 
haptic device and teaid haptic device is constrained to 
the surface of the beometric model 

4. A method of interactive evaluation of a 
geometric model, saidVmethod comprising the steps of: 

acquiring a\ haptic device 'position and 
orientation with respecft to a surface of the geometric 
model, wherein the hafotic device is operatively 
connected to a haptic interface and the geometric model 
is stored in a memory of a Computer system; 

mapping the hapnic device position and 
orientation into a geometric model coordinate reference 
system; \ 

determining a closest point position and 
orientation on the surface of ttoe geometric model to 
the haptic device position; \ 

extracting a surface property at the closest 
point position and orientation; \ 
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ietermining a stick-to-surface force and a 
property feedback force using the surface property at 
the closet pbint position and orientation; and 

a PP\yi n g the stick-to-surface force and 
property feedback force to control a location and force 
output of the hkptic device. 

5. A\ method as set forth in claim 4 
including the step\of selecting a geometric model from 
a database in the Vnemory of the computer system prior 
to said step of acquiring the haptic device position 
and orientation, wherein the geometric model is a 
computer-aided design \jiodel , 

6. A method ai set for in claim 5 including 
the step of conf iguring\ the geometric model as a 
parametric surface, whereih a point representing the 
model has a set of coordinates within a predetermined 
coordinate system. 



7 . A method as set\ forth in claim 6 
including the step of orienting\ a haptic device 
position within a haptic device coordinate system. 



A method as set forth in olaim 4 wherein 
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said step of extracting a surface property includes the 
step of determining a surface normal at the closest 
point position and orientation. 

9 .\ A method as set forth in claim 4 wherein 
said step of Extracting a surface property includes the 
step of determining a surface curvature at the closest 
point position \nd orientation. 

10. A \method as set forth in claim 4 
including the step\of mapping the surface property of 
the closest point bosition and orientation into a 
vector after said N^tep of extracting a surface 
property . 

11. A method \as set forth in claim 10 
including the step of mappVng the surface property of 
the closest point position\and orientation into the 
haptic device coordinate reference system. 



12. A method as set fferth in claim 4 wherein 
said step of applying a stick-toVsurface force and a 
property feedback force includes the step of tactilely 
conveying a surface property of the\ geometric model to 
a user through the haptic device and constraining the 
haptic device to the surface of the geometric model. 



+ 



26 



13. A method as set forth in claim 4 wherein 
the user \^ews the surface of the geometric model using 
a virtual Reality display mechanism in communication 
with the computer system and the haptic interface. 

14. \A method as set forth in claim 13 
wherein the computer system, haptic interface and 
virtual reality display mechanism are in communication 
with each other. 



15. A method of interactive evaluation of a 
geometric model, saidWethod comprising the steps of: 

selecting a qeometric model from a database 
in the memory of a computer system; 

acquiring a ^aptic device position and 
orientation with respect to a surface of the geometric 
model, wherein the hapAic device is operatively 
connected to a haptic interface; 

mapping the hapuic device position and 
orientation into a geometric fpodel coordinate reference 
system; 

determining a closest point position and 
orientation on the surface of t\ie geometric model to 
the haptic device position; 

extracting a surface property at the closest 
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point position and orientation; 

\mapping the surface property of the closest 
point position and orientation into a vector; 

lapping the surface property of the closest 
point position and orientation into the haptic device 
coordinate reference system; 

determining a stick-to-surface force and a 
property feedba&k force using the surface property at 
the closet point V>osition and orientation; and 

applyind the stick-to-surface force and 
property feedback fbrce to control a location and force 
output of the haptid device, wherein the haptic device 
tactilely conveys a Aurface property of the geometric 
model to a user and thd haptic device is- constrained to 
the surface of the geometric model, 

16. A method set forth in claim 15 

including the step of configuring the geometric model 
as a parametric surface, wherein a point representing 
the model has a set of \ coordinates within a 
predetermined coordinate syster 



17. A method as set \ forth in claim 16 
including the step of orienting a haptic device 
position within a haptic device coordinate system. 
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0-8. A method as set forth in claim 15 
wherein sai>si step of extracting a surface property 
includes the ^±ep of determining a surface normal at 
the closest poin\£ position and orientation. 

19. A \nethod as set forth in claim 15 
wherein said step o\f extracting a surface property 
includes the step of determining a surface curvature at 
the closest point positio\j and orientation. 



20. A method as Nset forth in claim 15 
wherein the user views the suAace of the geometric 
model using a virtual reality display mechanism in 
communication with the computer sysnem and the haptic 
interface . 



